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Research results have been reported in two previous year-end reports
in 1991 and 1992, respectively. The highlights from those reports, and
developments since, are as follows:

(1) We have completed a first principles calculation of the field
adsorption of metals on metals, Technical Report #5. We found in par-
ticular a field enhancement above single atoms on an otherwise flat
metal surface (jellium) by up to a factor of 2. This is a crucial piece
of information to understand the high ionizaiton rates in the field ion
microscope above protruding atoms. Experiments to verify our theoret-
ical predictions have been performed at the Fritz-Haber-Institute, see
Technical report #12.

(2) The density functional calculations of field adsorption of rare
gases on metals have been completed with first results in Technical
Report #i1. A comprehensive article, written together with R.G. Forbes
of the University of Surrey, is in its final stages. There we draw tog-
ether the insights from earlier classical models and from our quantum
mechanical calculations to get a unified picture of field enhancement
and field-induced chemisorption.

(3) Field adsorption of various hydrogen species on metais has been
studied both theoretically in my group and in collaboration with
Block's experimental group at the Fritz-Haber-Institut in Berlin. A
recent topic was thermal field desorption of hydrogen for which we
have been able to explain binding characteristics and energy distribu-
tions, the latter based on a second order kinetic model, see Technical
Report #13.

(4) The work on Metal Clusters in Electric Fields, mentioned in the
1992 year-end report is being continued. We have so far generalized
the earlier, spherical model to a spheroidal model to include coupling
of different multipolar fields. This topic is also the subject of a
new grant from ONR.
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